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although, it has successfully withstood the shocks of an enormous flood pouring over its crest for nearly two days.
M. Delocre has said that a curved dam will act as an arch if its thick-ness does not exceed one-third of the radius of its upper face, while another eminent French engineer, M. Pelletreau, considers that it will so act provided the thickness be not greater than one-half the radius. Mr. J. B. Krantz maintains that a radius as small as 65 feet is essential to permit a dam to act as an arch and transmit water-pressure to the sides. All engineers appear to agree that the mathematics of curved dams are extremely uncertain, and irreducible to a satisfactory demonstration. It is undoubtedly true that in a narrow gorge a considerable saving of masonry might be made by constructing the dam as an arch, with equal stability to one of gravity type built straight. M. Delocre is of the opinion that in no situation is it necessary for a curved dam to be of .greater thickness at any point than the width of the valley at that height. The principle now generally adopted as safe is to make the structure strong enough to resist water-pressure by its weight, and curve the form as an additional safeguard.
The curving of all dams of whatever length or height regardless of whether they may act as an arch or otherwise for the purpose of enabling them to better resist the tendency to vertical cracks due to variations in temperature, especially in countries subject to climatic extremes, is coming to be recognized as of sufficient importance to lead to its general adoption. In this connection the following quotation is taken from the remarks of Prof. Forchheimer of the Aix la Chapelle Polytechnic School, Germany, in discussing a paper read by Mr. George Farren, before the Institution of Civil Engineers, in 1893, on " Impounding Reservoirs."* Referring to a dam 82 feet high, plastered and rendered over with two coats of asphalt, built by Prof. Intze in Remscheid, Westphalia, Prof. Forchheimer says:
"A backward and forward movement, amounting to 1-^ inches, occurred during the filling and emptying of the reservoir, and the movement due to temperature was almost as great as this. The latter was due less to the temperature of the air than to direct solar radiation. The crest of this dam was 460 feet long and was arched with a radius of 420 feet. One side was exposed to the sun longer than the other, and the more exposed part moved to and fro seven-eighths of an inch in the course of the year, while the other part moved only one-eighth of an inch, the crest expanding one nine-thousandth of its length, or five-eighths of an inch. In arched dams such movements do no harm, but in straight dams these phenomena are objectionable. As dams are usually built during the warmer seasons of the year, the masonry has a tendency to contract in the colder weather. In a curved dam this can take place by movement of the structure without cracking, but not in a straight dam. ... If the temperature is lowered
* Proc. last. Civil Bug., vol. cxv. p. 156.